that the oldest old have greater participation than the young old ( Cornwell, Laumann, & Schumm, 2008 ) , and other research suggests that loneliness may peak in middle age ( Carstensen, Isaacowitz, & Charles, 1999 ) . Accordingly, social connectedness, support, and loneliness may not be inextricably linked, especially among older adults. In the face of shrinking social networks, older adults may develop closer relationships and shift expectations so that decreasing connectedness does not necessarily result in the perception of isolation ( Lang & Carstensen, 1994 ; Schnittker, 2007 ) .
Finally, to the extent that social isolation is associated with worse health, it may pose a particularly severe risk for older adults. Older adults are more likely to experience bereavement and develop health problems, both of which may increase their need for social support and companionship. As a result, social isolation may be particularly deleterious for older adults. Indeed, research indicates that older adults who experience one or another aspect of isolation have been found to be at greater risk for all-cause mortality, increased morbidity, depression, and cognitive decline ( Brummett et al., 2001 ; House, Landis, & Umberson, 1988 ; Sherbourne, Meredith, Rogers, & Ware, 1992 ; Tomaka, Thompson, & Palacios, 2006 ) .
Measuring Social Isolation
The variety of indicators of isolation and loneliness used across research in different disciplines is both a blessing and a curse. This work has captured an enormous number of facets of individuals ' everyday social worlds. Indicators of isolation in previous research include living alone ( Dean, Kolody, Wood, & Matt, 1992 ; Hughes & Gove, 1981 ; Waite & Hughes, 1999 ) , being unmarried ( Lillard & Waite, 1995 ; Ross, 1995 ) , having a small social network ( Berkman & Syme, 1979 ; Seeman, Berkman, Blazer, & Rowe, 1994 ) , infrequent contact with network members ( Brummett et al., 2001 ), a lack of social network diversity ( Barefoot, Gronbaek, Jensen, Schnohr, & Prescott, 2005 ) , a perceived lack of social support ( Blazer, 1982 ; Krause, 1987 ; Lin, Ye, & Ensel, 1999 ; Wethington & Kessler, 1986 ) , low participation in social activities ( Benjamins, 2004 ; Ellison & George, 1994 ; Thoits & Hewitt, 2001 ) , emotionally distant relationships ( Uno, Uchino, & Smith, 2002 ) , and feelings of loneliness or not belonging ( Cacioppo et al., 2006 ; Hawkley et al., 2003 ) . However, most of this work has been limited to the examination of only one or two indicators of isolation (or connectedness), or it has focused on only one conceptual area, such as support, participation, or loneliness. As a result, it is diffi cult to discern whether multiple features of isolation might combine to create particularly severe situations of social isolation among the oldest old. It is also unclear whether feelings of loneliness and a lack of social support do, in fact, follow the loss of social network ties or if more subjective appraisals of isolation are separate from objective features of isolation.
In efforts to consolidate multiple measures of social isolation, several authors have previously identifi ed central components of isolation. For example, van Baarsen, Snijders, Smit, and van Duijn (2001) distinguish between social loneliness, as the lack of integration and companionship, and emotional loneliness, as the lack of an attachment fi gure. De Jong Gierveld and Hagestad (2006) similarly contrast isolation (as the opposite of integration) with loneliness (as the opposite of embeddedness). Following these distinctions and building from the disciplinary approaches of both sociology and psychology, we suggest two distinct aspects of social isolation. Social disconnectedness can be characterized by a lack of contact with others and indicated by situational factors, such as a small social network, infrequent interaction, and a lack of participation in social activities and groups. Perceived isolation , on the other hand, can be characterized by the subjective experience of a shortfall in one ' s social resources such as companionship and support. Individuals who are socially disconnected may have small social networks, interact with network members infrequently, and rarely participate in social activities. On the other hand, individuals who perceive themselves to be isolated may report feelings of loneliness and perceive a lack of social support from friends and family members.
Social disconnectedness and perceived isolation are related, but we hypothesize that they are distinct. Some research indicates, for example, that feelings of loneliness are responsive to changes in network size, but other fi ndings indicate only a modest correlation between disconnectedness and perceived isolation Hughes, Waite, Hawkley, & Cacioppo, 2004 ; Schnittker, 2007 ) . Although physical separation from others and feelings of loneliness may go hand-in-hand for some individuals, infrequent social interaction may not lead to feelings of loneliness for others. Alternatively, people who are socially active and embedded within an expansive social network may feel socially isolated if their relationships lack emotional closeness and support.
M ethods
We use data from NSHAP, a nationally representative, population-based study of community-residing older adults. From summer 2005 to spring 2006, NSHAP conducted inperson interviews with 3,005 individuals, ages 57 -85 years. The study achieved a fi nal weighted response rate of 75.5%. NSHAP used a modularized questionnaire design so that some questions were included in a leave-behind questionnaire for a randomly selected subset of respondents. Detailed information about the NSHAP study design may be found in O ' Muircheartaigh, Eckman, and Smith (in press).
NSHAP includes a wide variety of indicators of social connectedness, support, and activity, as well as feelings of loneliness. Measures such as network size, frequency of interaction with network members, participation in social groups, and perceived support can be reversed to indicate the lack of these social resources. We seek to combine all these items into reliable scales of social disconnectedness and perceived isolation. Scale creation is typically used to measure constructs that cannot be adequately or directly assessed using one or two indicators. Therefore, by combining indicators that theoretically covary with objective isolation and subjective isolation, we can create a parsimonious proxy measure for these two constructs ( DeVellis, 2003 ) .
Scale Construction
We will begin by selecting items for each scale based on their content validity, determined by previous research suggesting that these items may be indicative of objective or subjective isolation. Assessments of scale reliability indicate how strongly the scale ' s items are correlated with each other. Because we assume that the items in the two scales are indicative of objective social isolation and subjective social isolation, we also expect that the items within each respective scale will be interrelated. Two measures indicate the extent of interrelation among scale items. First, item-rest correlations, or the correlations between each item and the set of other items included in the scale, provide a measure of the scale ' s internal consistency. Second, the proportion of total variation in the scale that is shared by the included items is indicated by Cronbach ' s (1951) alpha coeffi cient. Alpha coeffi cients greater than .70 typically connote acceptable overall scale reliability ( DeVellis, 2003 ; Nunnally, 1978 ) . Finally, we examine whether the scales retain acceptable internal consistency reliability across sociodemographic characteristics.
We create the social disconnectedness and perceived isolation scales by retaining items that maximize internal consistency reliability. Scale scores are calculated for each respondent by standardizing the retained items (so that M = 0 and SD = 1) and dividing the sum of the standardized values by the total number of nonmissing items. This method enables the calculation of a valid scale score as long as a respondent has responded to at least one item included in the scale. Scores on each scale may then be interpreted as a standardized variable. A score of zero indicates that the respondent provided the mean response for each of the included items. Positive scores indicate greater-than-average isolation, whereas negative scores indicate lower-thanaverage isolation.
Confi rmatory Factor Analysis
We conduct confi rmatory factor analysis to test the factor structures expected to underlie each scale, as described subsequently. We assess the standardized loadings for each factor, which can be interpreted as the correlations between the observed variables and the unobserved variables. We also consider the overall fi t of each hypothesized model to the sample using three goodness-of-fi t indices. The c 2 statistic compares the tested model with a saturated model, with the null hypothesis that the tested model is a good fi t. However, the test is sensitive to sample size ( Joreskog, 1969 ) , so this may not be a useful indicator for the present study. The comparative fi t index indicates how well the specifi ed model fi ts compared with a baseline model. Higher values indicate a better fi t, and values above 0.90 are generally considered to indicate a good fi t ( Diamantopoulos & Sigaw, 2000 ) . The root mean square error of approximation (RMSEA) indicates the closeness of the fi t of the model in relation to its degrees of freedom. Previous research has suggested that values less than .05 indicate a close fi t ( Browne & Cudeck, 1993 ) .
Distribution of Social Isolation
We assess the distributions of social disconnectedness and perceived isolation by comparing mean scale scores across age, gender, and self-rated health among NSHAP respondents. Because previous research has been inconclusive regarding whether social isolation increases with age, differences in the social isolation scales according to age will be of particular interest.
R esults

The Social Disconnectedness Scale
We propose that social disconnectedness can be assessed using items capturing two central factors: a lack of social network robustness and a lack of participation in social activities. Based on their content validity, we initially identifi ed 13 items for inclusion in the social disconnectedness scale. The internal consistency of the scale was maximized by removing fi ve items: neighborhood socializing, frequency of attendance at religious services, living alone/ household size, partnership status, number of children, and number of grandchildren. Eight variables were retained. Detailed information on their measurement is presented in Table 1 .
We include in the social disconnectedness scale four measures from the NSHAP social network module, which was based on the General Social Survey and described in Cornwell, Laumann, Schumm, and Graber (in press ) . Social network characteristics such as size, range, frequency of interaction, and geographical proximity of network members have been used in previous research to describe the collection of people with whom a given individual interacts and may rely on for social support ( Haines & Hurlbert, 1992 ; Lin et al., 1999 ) . Network measures also, therefore, can be used to reveal relative defi ciencies in one ' s social connectedness. A small or nonexistent network, a network that is geographically dispersed, or infrequent interaction with one ' s network members, for example, may each indicate some level of physical separation from others.
Social network size indicates the number of individuals with whom the respondent can discuss important matters. Social network range captures the extent to which a respondent ' s network comprises different types of relationships. Those who have greater network range are less apt to be socially isolated because they have a larger variety of individuals (e.g., a spouse, family member, friend, coworker) with whom they can interact. The proportion of social network members who live in the household provides a rough estimate of the physical proximity of one ' s network members. Individuals who have a smaller proportion of their network members residing with them have fewer opportunities for interaction and may experience more objective isolation than those who reside with a larger proportion of their network members. Finally, frequency of contact with network members indicates an individual ' s exposure to his network members.
We also incorporate an indicator of the respondent ' s number of friends. Respondents indicated how many people they considered to be their " closest friends " and those who were " pretty good friends, " excluding spouses and family members. This provides another assessment of the social connections available to individuals, in addition to the network roster. The number of friends provides a rough indicator of social connectedness with others, regardless of the respondent ' s ability and/or willingness to discuss " important matters " with these people. This question was modularized so that a random two thirds of respondents answered the question during the in-person interview and one third responded to the question on the leave-behind questionnaire. Mean response does not differ according to the collection mode.
We initially included several other variables generally assessing the extent of the respondent ' s universe of friends and family members and his or her contact with them. First, living alone is one of the most widely used indicators of social isolation, and it typically indicates some degree of physical separation from others. We tested both a dummy variable Note : NSHAP, National Social Life, Health, and Aging Project. a Survey adjusted and weighted to account for the probability of selection, with poststratifi cation adjustments for nonresponse.
indicating whether the respondent lived alone and a measure of household size, but the item-rest correlations for both variables were below .20, and the inclusion of either variable decreased the shared variance among the scale items. Our fi nding that living alone or having a small household do not contribute to objective isolation, as measured here, supports previous fi ndings that living arrangements are not necessarily indicative of social isolation ( Waite & Hughes, 1999 ) . We also began with several variables that provide counts of the respondent ' s family members, since being single and having fewer children and grandchildren may be associated with social disconnectedness among older adults. We initially included in the social disconnectedness scale a dummy variable indicating partnership status and counts of the respondent ' s number of children and number of grandchildren. However, these items were removed from the scale because their item-total correlations were below .30 and their exclusion increased the overall internal consistency reliability of the scale.
Participation in social activities such as organized group involvement, volunteering, and attendance at religious services has been used by previous research as indicators of social connectedness ( Ellison & George, 1994 ; McIntosh, Sykes, & Kubena, 2002 ) . We selected several items indicating participation in social groups or activities for inclusion in the social disconnectedness scale. NSHAP respondents were asked about their frequency of volunteer work, attending meetings of an organized group, and getting together socially with friends or relatives. We also initially included assessments of the frequency of socializing with neighbors and attending religious services but removed these items to improve the internal consistency reliability of the scale.
The resulting social disconnectedness scale includes the eight items shown in Table 2 . These items were standardized and averaged to create the scale, and then the scores were reversed because the variables initially measured connectedness rather than isolation. Scores on the social disconnectedness scale range from − 1.30 to 2.34, with a weighted M of − 0.02 and SD of 0.63. Social disconnectedness scores above zero are indicative of greater-than-average disconnectedness, whereas scores below zero suggest lowerthan-average disconnectedness. In general, higher scores indicate greater isolation.
Scale reliability. -This combination of the eight items retained in the scale maximized the internal consistency reliability with a Cronbach's alpha of .73, and all item-rest correlations were moderate to strong. The Social disconnectedness scale has acceptable reliability across age groups and gender, as shown in Table 2 . Item-rest correlations for the scale are also remarkably similar across these subgroups, and nearly all of them are at least moderate in strength. The only exception is the variable indicating (a lack of) socializing with family and friends, for which the item-rest correlation falls to .27 among men.
Confi rmatory factor analysis. -Results from a confi rmatory factor analysis indicate that the data support a two-factor structure, with dimensions similar to those we described earlier. The four network items load on a restricted social network dimension, and the three social participation variables load on a social inactivity dimension. One surprise was that the lack of friends is more refl ective of social inactivity than a restricted social network. This indicator has a standardized loading of 0.58 on the inactivity dimension. Each of the items has moderate to strong loadings on the corresponding dimension. The correlation between the restricted network dimension and the inactivity dimension is moderate in strength, at .43.
Fit statistics generally indicate a good fi t of the model to the data. The c 2 statistic is signifi cant ( c 2 = 35.14, p < .001), indicating that we cannot reject the null hypothesis that the model does not fi t the data. However, this statistic is likely infl ated by the large sample size ( Joreskog, 1969 ) . The comparative fi t index of 1.00 is well above the threshold of 0.90 for indication of a good fi t compared with the baseline mode ( Diamantopoulos & Sigaw, 2000 ) . The RMSEA of 0.035 indicates that the model is a close fi t to the data because it is lower than the typical cutoff of 0.05 ( Browne & Cudeck, 1993 ) .
The Perceived Isolation Scale
We also constructed a scale of subjective, or perceived, isolation. Based on their content validity, we began scale construction with 10 items from the NSHAP data indicating one ' s perception of the supportiveness, closeness, adequacy, and companionship provided by one's social relationships. We retained nine items, which fall into two general categories: a perceived lack of support and loneliness. Descriptions of these items are presented in Table 1 .
Six of the nine items in the perceived isolation scale capture the respondent ' s assessment of social support available from family, friends, and one ' s spouse or current partner. These questions are drawn from the 2002 Health and Retirement Study. Respondents were asked how often they can open up to their spouse or current partner, family members, and friends and how often they can rely on people from these three groups. The perception that one can rarely access emotional and instrumental support from friends and family may contribute to perceived isolation.
Because loneliness is based on the perception of having fewer (or less close) interpersonal relationships than one would like ( van Baarsen et al., 2001 ) , we consider it here as a facet of subjective social isolation. We incorporate responses to the three-item loneliness scale developed by Hughes and colleagues (2004) and examined in Shiovitz-Ezra, Leitsch, Graber, and Karraker (in press) . The loneliness scale includes items assessing the respondent ' s perceived lack of companionship and frequency of feeling left out and isolated (Hughes et al.) .
We also examined the possibility of including a variable assessing average emotional closeness with one ' s network members. We expected that low emotional closeness with network members would indicate perceived isolation. However, this item had a low item-rest correlation (.22) and its removal increased the scale ' s overall internal consistency (although the improvement was marginal, from .69 to .70). We therefore removed this item from the scale. Most respondents indicated that their relationships with network members were quite close, so a lack of cases at the low end of this variable may have reduced its fi t with the scale. More importantly, the item ' s lack of fi t with the scale indicates that the quality of one ' s relationships may be conceptually distinct from the perception of isolation. Table 2 lists the nine items retained in the perceived isolation scale. The items were standardized and their values were averaged to arrive at a score for perceived isolation. The scale ranges from − 0.98 to 3.63, with a weighted M of − 0.01 and SD of 0.59. Higher scores indicate greater perceived isolation.
Scale reliability -The resulting scale has a Cronbach ' s alpha of .70, indicating acceptable internal consistency. Each of the item-rest correlations exceeds the cutoff of .20 for satisfactory reliability ( Kline, 1986 ) . With the exception of the item assessing one ' s ability to open up to his or her friends, all the item-rest correlations are above .30. The scale also demonstrates acceptable reliability across age groups and gender, as shown in Table 2 . Although the Cronbach's alpha coeffi cients drop slightly below .70 for the middle-old and oldest-old age groups, as well as for males, the differences across subgroups are small. Item-rest correlations across the age and gender subgroups range from .23 to .30, with the vast majority of these correlations being above .30.
Confi rmatory factor analysis -Results from a confi rmatory factor analysis indicate that six items assessing social support load on a perceived lack of support dimension, and the three items from the short loneliness scale load on a loneliness dimension. Standardized loadings exceed 0.60, with the exception of the item regarding reliance on one ' s spouse, which has a standardized loading of 0.32 on the perceived lack of support dimension. The correlation between the perceived lack of support dimension and the loneliness dimension (.19 ) is weak to moderate in strength.
Fit statistics generally indicate an acceptable fi t of the model to the data. The c 2 statistic is signifi cant ( c 2 = 52.60, p < .001), indicating that we cannot reject the null hypothesis that the model does not fi t the data. This statistic should be used with caution, however, because it is likely infl ated by the large sample size ( Joreskog, 1969 ) . Both the comparative fi t index (0.99) and the RMSEA (0.040) exceed conventional thresholds ( Browne & Cudeck, 1993 ; Diamantopoulos & Sigaw, 2000 ) , thereby indicating that the model has an acceptably close fi t to the data.
Social Disconnectedness and Perceived Isolation Among Older Adults
Most previous research has found only a modest correlation between aspects of disconnectedness and perceived isolation Hughes et al., 2004 ; Mirowsky & Ross, 1986 ) . As depicted in Figure 1 , the social disconnectedness and perceived isolation scales are positively correlated, but the correlation is weak to moderate in strength ( r = .25, p < .001). Individuals who lack social connections are more likely to feel isolated. However, some people who have many social connections still feel lonely, whereas others who have very few social connections do not feel lonely at all. What is the distribution of the experience and perception of social isolation within a population-based sample of older adults? We provide a brief examination of this by considering mean scores for the social disconnectedness and perceived isolation scales across age, gender, and self-rated health of the older adults in our sample.
Previous research indicates that loneliness increases with age ( Dykstra et al., 2005 ) and social connectedness may decline with age ( McPherson et al., 2006 ) , although other work has suggested that older adults may adjust their social networks and expectations so that they are no more isolated or lonely than their younger counterparts ( Lang & Carstensen, 1994 ; Schnittker, 2007 ) . As shown in Table 3 , we fi nd very little difference in social disconnectedness across age groups. The oldest old do not have fewer connections than the younger old, on average, but the perception of isolation does increase with age. The oldest old have signifi cantly higher scores for perceived isolation than the youngest old ( p < .01).
With respect to gender, previous research suggests that social network size does not signifi cantly differ for men and women ( McPherson et al., 2006 ) . However, women are more likely to participate in social activities and voluntary associations ( Sherkat & Ellison, 1999 ; Wilson, 2000 ) , and they tend to experience less loneliness than men ( Borys & Perlman, 1985 ) . But this previous work has not focused specifi cally on late adulthood, when widowhood, retirement, health changes, and other factors may shift individuals ' opportunities for social engagement ( Ferraro, 1984 ; Li & Ferraro, 2005 ) . As indicated in Table 3 , we fi nd that women have signifi cantly lower scores for both social disconnectedness and perceived isolation ( p < .001), on average. Older women, therefore, are less likely than men to suffer social disconnectedness or perceived isolation than older men.
Finally, nearly all the indicators of isolation that we have combined in these two scales have associated with worse health in previous research (see, e.g., Berkman, 1995 ; House, 2001 ; House et al., 1988 ) . We therefore expect that both social disconnectedness and perceived isolation will be negatively related to self-rated health. Indeed, we fi nd higher levels of social disconnectedness and perceived isolation among older adults who have worse health. More specifi cally, older adults who rated their health as " very good " or " excellent " had below average levels of both social disconnectedness and perceived isolation. But those who have " good, " " fair, " or " poor " health also have signifi cantly greater scores on the social isolation scales. The gradient observed here -where both social disconnectedness and perceived isolation increase as self-rated health decreases -suggests a broad relationship between social isolation and health. Further research is needed to elucidate the causal order in the relationships between health and various aspects of social isolation and to assess the relative effects of social disconnectedness and perceived isolation on particular health outcomes.
D iscussion
By combining multiple indicators of social isolation collected in the NSHAP study, we have developed two reliable scales assessing social disconnectedness and perceived isolation. Our results indicate that these two dimensions of isolation are related but distinct. Individuals who have small social networks or rarely participate in social activities do not necessarily feel lonely. Furthermore, one may be surrounded by friends and family but perceive a lack of social support and feel left out. a Means are survey adjusted and weighted to account for the probability of selection, with poststratifi cation adjustments for nonresponse. Signifi cance levels from Wald tests of differences in means are presented for subgroups. ** p < .01; *** p < .001.
Because so many different aspects of social isolation have been separately examined in previous research, this work has been inconclusive regarding whether social isolation increases with age. Our fi ndings show that social disconnectedness is not more marked among the oldest old compared with the young old. However, the oldest old are more likely to perceive themselves as isolated than the young old. Further research is needed to understand the source of the greater feelings of loneliness and the perceived lack of social support that are more common among oldest adults.
The creation of scales measuring social disconnectedness and perceived isolation provides one way to use the wide variety of indicators of social isolation collected in the NSHAP study. These scales also recognize an important fact about the complexity of individuals ' everyday social lives: No single indicator of perceived or actual social isolation can fully assess the degree to which an individual lacks social resources or outlets for socializing, feels that emotional and material support are unavailable in times of need, or yearns for companionship. Further research is needed to assess the validity of these scales and refi ne the measurement of social disconnectedness and perceived isolation. At the most basic level, we argue that the combination of multiple measures is imperative for the assessment of social isolation.
The social disconnectedness and perceived isolation scales available in the NSHAP data bring a number of benefi ts for future research. First, because the scales are continuous variables, they enable analysis of the functional form of the relationship between disconnectedness and perceived isolation and specifi c health outcomes. We can assess, for example, whether social isolation exerts a gradual or threshold effect on health. The scales also allow researchers to take into account a number of aspects of isolation using a parsimonious indicator, which is especially useful for inclusion in multivariate analyses predicting health outcomes. Most importantly, the scales will enable comparison of the specifi c health risks brought by a lack of social connections versus perceived isolation. We hope that these analyses will move us closer to understanding the mechanisms through which each form of isolation may threaten health and well-being among the growing population of community-residing older adults.
